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the plane. The forces also of each couple are perpendicular to those of the other. This plane is called the central plane.
4. In Art. 28 it was shown that if the base point is placed at a certain point on the central plane the forces of the couples are perpendicular to the force E. Thug the forces of the original system can finally be reduced to a force E together with two couples whose arms are at right angles and such that the forces of each couple are not only perpendicular to those of the other but are also perpendicular to the force R. This base point is called the central point.
The principal axes at the central point are two straight lines lying in the central plane and a third, perpendicular to that plane. The two former are called the central lines of the central plane. The latter is sometimes called the central axis. But it must not be confused with Poinsot's central axis with which it coincides only when the body is properly placed. It bears indeed a certain resemblance to Poinsot's central axis, for the system is reduced to a force and two couples (instead of one) such that the forces of the couples are perpendicular to the force.
33. Analogy to Moments of Inertia. Ex. 1. If /fbe the astatic moment of the couple corresponding to any astatic arm OP drawn from the central point 0, prove that the astatic moment K' of the couple corresponding to any parallel arm O'P' drawn from any point 0' is given by K'2=IC2 + R-p° where p is the projection of 00' on either astatic arm.
Thus, a motion of the base 0 in a direction perpendicular to the astatic arm does not alter the magnitude of the astatic moment, but a motion along the arm from the central point increases the moment.
Ex. 2.   If JS'j, IC, JiT3 be the astatic moments corresponding to the principal astatic axes Ox, Oy, Oz drawn from any point 0, prove that the astatic moment K corresponding to any arm OP making angles a, (3, 7 with the axes is given by K1—K-f cos2 a + 1C2 cos2 /3 + A"3- cos2 7.
It appears from these two propositions that the theory of astatic moments of couples has an analogy to the theory of moments of inertia. The square of the astatic moment about an arm drawn from 0 in any direction OP corresponds to the moment of inertia of a rigid body with regard to a plane drawn through 0 perpendicular to OP. By noticing this correspondence we may deduce the analogous propositions in the two theories one from the other.
It is clear from these two propositions that the mass of the rigid body is analogous to the square of the principal force It, and that the centre of gravity must be at the central point. For any base in the central plane the moment of the couple whose astatic arm is perpendicular to that plane is zero, hence the rigid body must be a lamina whose plane is the central plane of the forces.
The analogy may be made more distinct by adding another proposition. Let 0 be the central point, Oy, Oz the principal astatic axes in the central plane, Ox that perpendicular. The astatic moment K about any axis OP, whose direction cosines are I, m, ?i, is given by
E*=KfnP + K.}iP....................................(1).
Let a lamina be placed in the plane of yz with its centre of gravity at 0, having the axes of x, y, z for its principal axes of inertia; and let /w2, Kf be its moments of inertia at the origin with regard to the planes respectively perpendicular to the axes of y and z. The equation (1) then shows that K2 is the moment of inertia of the lamina with regard to a plane drawn through 0 perpendicular to OP.

